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If we produce a flame of this kind with a Teklu burner, we
find that the inner cone burns with a loud noise and a fitful,
rapid to-and-fro motion. To convert this into a quiet and
perfectly steady flame we need only to lengthen the tube of the
burner by a few decimetres. The unequal mixing and cross-
currents in the short tube are evidently the cause of the
unsteady burning. All the equilibrium measurements were
therefore made with the flames from Teklu burners whose
tubes had been lengthened about a half a metre by means of a
glass tube of the same bore.

We are accustomed to say that the illuminating gas burns
in the flame. The expression is inexact, for nothing is burning
in the flame. The flame is nothing but a mass of glowing gas
surrounded on all sides by an extremely thin zone in which the
combustion is taking place.

This boundary is represented diagramatically in Fig. 17: db
is the opening of the burner; ale represents the "inner cone,"
adb the "outer cone." In the inner cone the
mixture of air and illuminating gas burns to a
mixture of nitrogen, carbon monoxide, carbon
dioxide, water-vapour, and hydrogen.1 Since the
four gases CO, H2, C02, and H20 are connected
by the water-gas reaction, we may say that the
inner cone furnishes water-gas diluted with
nitrogen. In the whole space between inner and
outer cone oxygen can never be detected analyti-
cally.2 This is the basis for the statement that
nothing can burn in the flame. In the outer
cone adb everything that can burn to carbon
dioxide and water-vapour does so.

The   relative   position of  outer and  inner
cone is governed by a simple equation.   The
inner cone represents a stationary explosion.    Its  position

1  In addition to these, methane is sometimes found in ^mall quantities.
(See Appendix, No. IX.)

2  Such traces as correspond to the equilibria 2II2 + 02^2II20 and
200 -f- 02 ^ 2C02.   These  traces must be extremely small, because the
excess of H2 and 00 present in the flame stands in the way of the dissociation,
which even in pure H20 and C02 only amounts to a very small value at the
temperature of the flame.

FIG, 17.